Introduction
The potato (Solanum tuberosum L.) is a perennial plant from the Solanaceae family (Struik, 2007) . It first originated in the Andes Mountains and was introduced to the European diet in the sixteenth century (Rocha et al., 2003) . The potato is a very important food crop worldwide (Maga, 1994) . Potatoes are the fourth most widely grown crop in the world after wheat, rice and maize (Vreugdenhil et al., 2007) . In 2007, 325 million tonnes of potatoes were produced worldwide, which compares to 268 million tonnes in 1991 (FAOSTAT, 2008) .
Baking is a very popular method of cooking for potatoes. In fact, it has been reported that the flavour of baked potatoes is considerably stronger than that of boiled potatoes (Oruna-Concha et al., 2002) . The sensory attributes that define cooked potato quality are internal colour, intensity of aroma, mustiness, earthiness, hardness, adhesiveness, moistness, sweetness and aftertaste (Thybo & Martens, 2000; Montouto-Grana˜ et al., 2002) .
Organically farmed foods have seen a significant rise in popularity worldwide in recent years (Willer et al., study were to determine (1) whether there were any differences in the physicochemical components and sensory prope ic and conventional potatoes rties of organ causing the difference(s).
(cv. Orla) before and after baking and (2) if so what is Materials and methods were tested, each week for 3 weeks during the end of October and the beginning of November 2008. Ten replicates from each batch were tested each time.
Physicochemical analyses

Colour analysis
Colour measurements were made using a Colorflex Spectrophotometer (Hunter Associates Laboratory Inc., Reston, VA, USA) which was calibrated with a white standard tile. The internal and external colour of both the raw potato (n = 30) and the cooked potato (n = 30) samples was measured at four random locations on the potato respectively. For the internal colour readings, the potatoes were cut in half from the bud end to the stem end. Colour measurements were taken at two peripheral and two central locations on each potato.
The CIE L* (light ⁄ dark), a* (red ⁄ green) and b* (yellow ⁄ blue) values were obtained and from these readings chroma and hue angle were determined. Chroma, which indicates colour intensity was calculated using the equation (a*2 + b*2)½, while hue, which signifies product colour was calculated using the equation tan-1(b* ⁄ a*). This method was performed as previously described by Pardo et al. (2000) .
Plant material
Organically farmed and conventionally produced potatoes (cv. Orla) were collected from two sites in Navan, County Meath in Ireland. Both types of potato were grown in a clay loam soil. The organically farmed potatoes were fertilised with a composted farmyard manure at a rate of 25000 kg ha-1 annually. In addition to this, Burgundy (copper sulphate and washing soda) was applied to the crop at a rate of 15 kg ha-1 to protect the potato crop against potato blight. The land was used as grassland for 2 years prior to planting the organic seed. The organic growing system was approved by The Organic Trust of Ireland. The conventionally produced potatoes were fertilised with a synthetic N-P-K fertiliser (10-10-20) at rate of 1235 kg ha-1 annually. They were also sprayed with a commercial liquid copper fungicide blight spray. Both the farmyard manure and fertilisers were applied to the soil before sowing the organic and conventional potatoes. Both types of potato were planted during the month of June 2008 and were harvested during the months of October and November 2008. The potatoes for this study were selected according to commercial specifications (diameter 45-70 mm, without discoloration, diseases or deformities). Average rainfall throughout the growing period was 104 mm and mean temperature was 13 °C (Met Eireann, 2009).
Texture measurement
The texture of both the raw potato (n = 30) and cooked potato (n = 30) was measured using an Instron Universal Testing Machine (Model 4464; Instron Corp., Wycombe, UK). A thin longitudinal slice (bud end-stem end), _20 mm thick, was taken from each potato, using a handheld slicer (Gourmet V-Slicer, Nottingham, UK). The potato sample was punctured using a 7 mm diameter probe at a crosshead speed set at 200 mm min-1. A load cell of 500 N was used and four puncture tests were performed for each replicate. The maximum puncture force (N) was recorded and the data was analysed using Bluehill software (Version 2.0.0, 2007). This method was performed as previously described by Abu-Ghannam & Crowley (2006) .
Sample preparation
On arrival at the food processing laboratory, the potatoes were washed and rinsed with tap water and dried with cotton towels. The potatoes were stored in a dry store at _20 °C for 1 day, until required for sensory analysis, instrumental analysis or baking. Prior to baking, the potatoes were pierced three times with a fork, to the depth of 1 cm and were covered with aluminium foil. The potato samples were then baked in an oven at 190 °C for 1 h (Oruna-Concha et al., 2002) . The baked potatoes required for instrumental analysis were blast chilled to 4 °C (BQC 45, Foster, UK) and were stored in the refrigerator for a maximum of 1 h. Those required for sensory evaluation were served directly from the oven. Internal temperatures of 84 °C were recorded using a calibrated digital thermometer (Thermapen, West Sussex, UK). Batches of raw potatoes and baked potatoes were tested. In each case one new batch of organic and one new batch of conventional
Determination of dry matter content
The dry matter content of both the raw potato samples (n = 30) and the cooked potato samples (n = 30) was determined using a method as outlined by AOAC (1990) . Two gram samples of potato were weighed and then dried in an oven at 105 °C for 24 h. The samples were then removed from the oven, cooled in a desiccator and weighed. The results were expressed as % dry matter content.
pH measurement
The pH of the raw potato samples was determined using a method as described by Pardo et al. (2000) . The pH was measured in the juice obtained after washing and crushing the samples (Breville Anthony Worrall Thompson Juicer, Lancashire, UK). Prior to conducting the pH analysis, the juice was filtered. The pH (n = 30) was measured at 20 °C using a pH meter (Orion pH meter Model 420A, Waltham, MA, USA). Ten gram samples of baked potato were blended with 20 mL of sonicated distilled water according to the method of Low et al. (2006) . The pH (n = 30) of the unfiltered macerate was measured at 20 °C using a calibrated pH meter (Orion pH meter Model 420A). their scores. The assessors recorded their results on ninepoint line scales. Sensory attributes were selected from those previously reported in the literature (Thybo & Martens, 2000; Montouto-Grana et al., 2002; Meilgaard˜ et al., 2007) . For the raw potato samples, the panel evaluated two appearance attributes (external colour and internal colour), three aroma attributes (intensity of aroma, mustiness and earthiness), and two texture attributes (hardness and moistness).
For the baked potato samples, the panel evaluated one appearance attribute (intensity of internal colour), three aroma attributes (intensity of aroma, mustiness and earthiness), three texture attributes (hardness, adhesiveness and moistness) and two taste attributes (sweetness and aftertaste). Water was provided for assessors to cleanse their palates in between samples.
Brix measurements
The oBrix of the raw potato samples (n = 30) was determined using a method as described by Pardo et al. (2000) . The oBrix was measured in the juice obtained after washing and crushing the samples (Breville Anthony Worrall Thompson Juicer, Lancashire, UK). Prior to measuring the oBrix, the juice was filtered. The oBrix content was measured at 20°C using a refractometer (VWR Handheld Refractometer, 0-50% Brix ATC, Germany).
The oBrix of the baked potato samples (n = 30) was determined by blending 10 g of baked potato with 20 mL of sonicated distilled water. The oBrix of the unfiltered macerates was measured using a refractometer (VWR Handheld Refractometer, 0-50% Brix ATC, Germany) at 20 °C. o
Consumer panel
Eighty consumers were recruited among the staff and students of Dublin Institute of Technology, Ireland. Consumers were selected on the basis of being regular consumers of potatoes. The sensory panel consisted of 40% males and 60% females. At the time of the consumer sensory evaluation, samples were served directly from the oven to the consumers. The organic and conventional potatoes used for the consumer sensory analysis were taken from the second batch. The sensory method was performed as described by Meilgaard et al. (2007) .The panel received two samples (one organic baked potato and one conventional baked potato) in simultaneous presentation, half in the order A-B, the other half B-A. Panelists were purposely not told that they would be evaluating baked organic and conventional potatoes until they had completed scoring. This was done to eliminate the possibility of any potential bias that may have occurred had panelists been informed of the nature of the trial. Samples were served on white paper plates coded with three digit random numbers. The panelists worked in a single booth under defined conditions of 20 °C and artificial daylight. Firstly, the panelists were instructed to evaluate the colour, aroma, texture and taste acceptability of the baked potatoes on a ninepoint hedonic scale, where 9 = 'like extremely' and 1 = 'dislike extremely'. Then the panelists were required to participate in a preference test. The panelists were required to cleanse their palates with water in between samples.
Sensory analysis
Trained panel Quantitative Descriptive Analysis (QDA) was used to assess the organic and conventional potatoes. All assessors were trained according to international standards (ISO, 1993) . Ten candidates (seven females, three males) were prescreened on the basis of availability, general health and food habits. All ten candidates successfully completed all flavour and texture acuity tests. Ten training sessions were held in which the tasting procedures, development of sensory descriptors and appropriate scoring procedures were emphasised. For the sensory tests, the assessors worked in a single booth under defined conditions of 20 °C and artificial daylight. The sensory tests were delivered using Compusense five (Version 4.4; Compusense Inc., Guelph, ON, Canada). The assessors received whole samples for the analysis of raw (n = 30) and baked (n = 30) potatoes. Each of the ten panelists performed the tests on each of the 3 weeks, for each batch of harvest. The samples were served on white paper plates coded with three digit random numbers and the order of presentation of the samples was completely randomised. The assessors were instructed to evaluate the appearance, aroma and textural attributes of the raw potato samples, and to assess the appearance, aroma, texture and taste attributes of the baked potato samples, before marking
Data analysis
The physicochemical and sensory data was analysed using spss 15.0 (SPSS Inc., Chicago, IL, USA). All instrumental and sensory data were subject to independent t-tests to assess the significance of treatment means at the 5% significance level.
The dry matter content of a potato usually ranges from approximately 18-26% (Burton, 1989) . It is an incredibly important pa ameter of potato quality, as it r influences the effects of cooking on sensory attributes, in particular texture (Taylor et al., 2007) .
A comparison between the raw organic a d conven-n tional potato samples found a significant difference (P £ 0.05) for dry matter content (Table 1 ). The raw conventional potato samples had a lower dry matter content (P £ 0.05) than the raw organic potato samples. These results are in agreement with the findings of previous studies conducted on the dry matter content of organic and conventional potatoes (Hajsˇ lova et al., 2005; Maggio et al., 2008) . The low dry matter content of the raw conventional potato sample m have occurred due ay (1990) conducted a study on the effects of nitrogen to the rate of nitrogen fertilisation. O'Beirne & Cassidy fertiliser on the dry matter content of potatoes and reported that the dry matter content of potatoes was significantly reduced by fertilising crops with quantities of nitrogen with values in the range of 150 kg ha-1 or higher. Burton (1989) reported that the application of Phosphorus and Potassium do not appear to effect the dry matter content of potatoes. In this study the organic crop was fertilised with a composted farmyard manure at a rate of 25000 kg ha-1 annually. One tonne of organic farmyard
Dry matter values of organic and conventional potatoes before and after baking
The results of the colour analysis for the organic and conventional raw potato samples are pre ented in s potato skin colour found no significant difference for Table 1 
. A comparison between both types of raw
Hunter L*, a* b* values. Similarly, no significant differences were observed between the organic and conventional raw potato skin colour for chroma and hue. This w uld suggest that the cultivati n method had o very little effect on the skin colour of the potato. o As with the skin colour, no significant differences were recorded for L*, a*, b*, chroma and hue colour values between the flesh colour of the organic and conventional ra potato samples. w o differences were observed between the external colour F r the baked potatoes, no statistically significant and between the internal colour of the organic and conventional potato samples for any of the colour parameters (Table 2) .
Colour values of organic and conventional potatoes before and after baking Results and discussion Potato quality is affected by a wide range of factors, such as choice of cultivar, geographical location, climatic conditions and pre-and post harvesting practices (Vos & Haverkort, 2007) . However, the influence of these variables was minimised in this study. manure contains 4.5 kg N and 1.2 kg P (Statutory Instrument, 2009). Therefore, this organic farmyard manure supplied the crop with 113 kg N ha-1 and 30 kg P ha-1. While the conventional crop was fertilised with a synthetic N-P-K fertiliser at a rate of (10-10-20) 1235 kg ha-1 annually. This would mean that 124 kg N ha-1, 124 kg P ha-1 and 248 kg K ha-1 was incorporated into the soil of the conventional crop. However, according to Statutory Instrument No. 101 of 2009, approximately 25% of the Nitrogen and 100% of the Phosphorus is available from the organic farmyard manure, whereas 100% of the Nitrogen and 100% of the Phosphorus is available from the chemical fertiliser. Therefore, this means that only 28 kg N ha-1 and 30 kg P ha-1 was available to the organic potato crop, while 124 kg N ha-1 and 124 kg P ha-1 was available to the conventional potato crop. This shows that the conventional potato crop was exposed to higher quantities of N and P per hectare compared to the organic potato crop (an additional of 96 kg N ha-1 and 94 kg P ha-1 respectively). This may have caused the conventional potatoes to have less dry matter than the organic potatoes. According to Burke (2003) the application of large quantities of Nitrogen increases the size of the canopy during the early growth phase of the potato, which in turn diverts dry matter into the production of excess leaf and stem to the detriment of the tuber.
In addition to this, regardless of the type of nitrogen fertiliser (inorganic, organic manures), plants use nitrogen only in the form of nitrate (NO3-) and ammonium (NH4 + ). According to Herrera et al. (1999) nitrogen containing compounds are broken down into free ammonium, which is converted into ammonia and ammonia salts. Microorganisms 'fix Nitrogen' by breaking down ammonia into nitrite (NO2-) and then to nitrate (NO3-). Nitrate (NO3-) and Ammonium (NH4 + ) are dissolved in the soil water and taken up by the plant. Nutrients from organic fertilisers are released more slowly and steadily to the plant (Montagu & Goh, 1990) , whereas synthetic chemical fertilisers offer more readily available sources of nitrogen, to accelerate plant growth (Faller & Fialho, 2009) .
The effect of baking on the dry matter content of the organic and conventional potatoes can be found in Table 2 . A statistically significant difference (P < 0.05) was documented between the organic and conventional baked potatoes for dry matter content, with the conventional potato having a lower dry matter content. This was expected as the raw conventional potatoes had a lower dry matter content than the raw organic potatoes.
A comparison between both type of raw potato found a significant difference (P < 0.05) for maximum puncture force. The conventional potatoes were significantly softer (P < 0.05) than the organic potatoes. This result was attributed to the dry matter content which was significantly higher in the organic potatoes. Dry matter is of particular importance with regard to texture. Gopal & Khurana (2006) reported that dry matter is generally correlated with texture.
A comparison between the baked organic and baked conventional potato showed a statistically significant difference (P < 0.05) for the maximum puncture force ( Table 2 ). The conventional baked potato was softer than the organic baked potato. This is as expected as a significant difference was already observed between the organic and conventional raw potato pH values of organic and conventional potatoes before and after baking No significant difference was recorded between the organic and conventional raw potato samples, nor between the organic and conventional baked potatoes for pH (Tables 1 and 2 ). This would su that the ggest growing systems used here had little effect on the pH value for these the potatoes.
o
Brix values of organic and conventional potatoes before and after baking
The sugar content of the organic and conventional potatoes was measur using oBrix. A comparison ed found no significant difference for oBrix val e. The between both organic and conventional raw potato u their study, they observed no significant difference findings of Maggio et al. (2008) support our results. In between the organic and conve tional potato samples n report a small but significant difference for fructose. In for sucrose and glucose content. However, they did their study, the conventional potatoes had a higher fructose content (an increase of 0.10 g 100 g-1 FW). For the baked potatoes, no significant differences were observed between the organic and conventional potato samples for oBrix.
Sensory analysis of organic and conventional potatoes before and after baking
The effect of the growing systems on the sensory quality of the raw organic and conventional potatoes by a trained panel are shown in Table 3 . No significant differences were found between the organic and conventional raw potato samples for the sensory attributes of colour, aroma and texture. Both types of raw potato were described as having a creamy white external colour and a yellow internal colour. The strength of raw potato
Texture values of organic and conventional potatoes after before and baking
Maximum puncture force values for raw organic and raw conventional potato samples are shown in Table 1 .
Data are mean values (±SD) of thirty organic and thirty conventional baked potatoes. Values bearing differ nt superscripts are significantly e different (P < 0.05) for each attribute.
Organic growing conditions appear to have a significant impact on the texture of raw and baked potatoes (cv. Orla), but do not appear to affect appearance, taste or consumer acceptability of baked potatoes. Thybo et al. (2001) reported minor differences in the bo ed potatoes, which had been subjected to six il different organic treatments. The results of the consumer sensory evaluations on the organic and conventional baked potatoes did not show any statistically significant differences for appearance, aroma, texture and taste acceptability attributes (Table 5 ). The consumers indicated they 'liked moderately' the appearance, aroma, texture and taste acceptability attributes of the organic and conventional baked potatoes. Furthermore, the results of the paired preference test revealed that thirtythree consumers (41%) preferred the o anic potatoes, rg whereas forty-seven consumers (59%) eferred the pr conventional potatoes. This result is sufficient to conclude that there was no statistically significant difference for preference between the organic and conventional baked potatoes among the consumer panel in this study. and conventional cooked potatoes for appearance, aroma, texture and taste attributes aroma was considered to be moderate for both types of raw potato, while mustiness was perceived to be very slight, as was intensity of earthiness. In addition to this, both types of potato were perceived to be hard and were seen to display a moderat evel of surface moisture, e l Statistically significant differences (P £ 0.05) were once cut.
observed for the textural attributes of hardness, adhesiveness and moistness between the organic and conventional baked potato samples. The trained panel found the baked conventional potatoes to be softer (P £ 0.05), less adhesive (P £ 0.05) and wetter (P £ 0.05) than the baked organic potatoes (Table 4) . These findings are supported by the instrumental results for dry matter and firmness. The baked conventional potatoes had a lower dry matter content and required a lower punctu force (N) to perforate the samples. No re significant difference was reported between the organic and conventional baked potatoes for colour, aroma or taste attributes. These findings concur with the instru-Data are mean values (± SD) of thirty organic and thirty conventional ra w potatoes. Values bearing different superscripts are significantly different (P < 0.05) for each attribute.
Data are the mean values (±SD) of eighty organic and eighty conventional baked potatoes. Values bearing different superscripts are significantly different (P < 0.05) for each attribute. ± ± ± ± ± ± ± 1.9 1.5 3.3 2.7 3.2 7.7 6.6
External colour
Organic potatoes Table 5 Consumer sensory evaluation of organic and conventional Table 3 Sensory evaluation scores of or anic and conventional raw g potatoes (cv. Orla) by the trained panel
